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STATUS OF THE POLISH AUTOMOTIVE INDUSTRY IN 1947
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\

OTIVE INDUSTRY IN POLAND---Warsaw.

THE DEVELOPMENT OF THE- AUTOM » Przeglad Samoc-

hodowy, Vol I, No 6, Jun 47

operation in Folana had come from sbroad.
Moreover, no major rerairs were uwade ip the country.

In 1918, Poland hag & rather substantisl number of automotive vehicles,
8 hedgepodge of varied makes, predomirvantly war surplus, left by the armies
which had been engaged in the war.

Shortly after the war's end, the CWs (Centralne Warsztaty Samochodowe » Cen-
tral Automotive Workshops) were built ip Warsaw. Tke CWs devoted the first few

years of its existence solely to repair and maintenance of existing motor ve-
hicles.

101925 « 1927, a group of engineers proceeded to design the first Polish
passenger car, or, rather, several variations of that car. The CWS was by then

sufficiently equipped with machine tools to tackle the construction of the ex-
perimental models of those cars,
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. After certain changes and improvements on one of these wodels, & small se-
ries of 30-90 cars was produced. These cars were incontestably of good quality
and, for their time, quite modern. Three cars from that series, after contin-
ucus operation, remained in good condition in the CWS, subsequently renamed the
PZInz (Panstvowe Zaklady Inzynierii, State Engineering Works) until the outbreak
of the war in 1939. Notwithstanding these real achievements, automotive pro-

K duction cemwe to a stendstill through lack of foresight in government circles

= and the beginning of the economic crisis, vhich stopped the flow of investment
- capital.

Ursus, a Warsaw concern producing industrial engines, alone displayed great
initiative by eecuring & considerable financial loan from the government. This
vag used to buy patent rights from Spa, the Italian firm, and to erect a special
plant in the Wlozhy suburb of Warsaw for the serial production of 1l.5-ton trucks.
The first several hundred of these trucks were very well received when Ursus
suddenly ceased further production.

In 1930, automotive requirements were coverad solely by imports from abroad.
These were small because it was a perisd of increesing economic crisis, com-
bined with an ineffectual pclicy of public taxation.

Attempts to produce automobiles were mede in that period, but none had any
worthwhile results. One of these attempts was undertaken by Stefan Tyszkie-
wicz, an engineer who had obtained prototypes made in France, road-tested, and
fully satisfactory in performance, and tried to interest Polish industry irc then.
It was even decided to build a plant, but certain nishaps, such as a fire in the
agsembly-line room, caused discouragement, so that further construction was
abgndoned.

Another attempt was undertaken by As(Ace), a Warsaw firm which hed even
activeted an essembly plant. Many individusl parts end subassemblles were im-
ported from abroad, although a certain number of them was made in the country.
Scores of cars were built, and then the enterprise was liquidated.

Enthusiasm and effort were not lacking, the designers (cws) were able, and
Ursus had promising beginnings of serial production, but the asutomobile industry
did not develop at all. The real reason for its failure to devalop was the total
lack of auxiliary industries.

Every automotive plant, ercept for the US glants, wanufactures only a small
number ¢f components. The rest are eupplied by subcontractors.

In 1939 the PzInz in Warsaw produced only 26 percent of the chassis com-
ponents in its excellently equipped and completely modern plant. The remainder,
T4 percent, came from other plants, as follows: tires from Stomil; wheel rims
and springs from Ostrowlec; frames from Starachovice; fenders, radiators, fuel
tenks, and mufflers from Eielany; storage batteries from Piascw; generators, ig-
nitions from Magnet-Popawski; induction coils and signals from Swel; headlights,
stop lights, and other lights from Marciniak; speedometers and other gauges from
Romer-Lwow; shock absorbers and hydraulic brakes from Klinger-Lodz: carburetows
from Solex; elactrical wiring, rubber products, steering vwheels, Hardy knuckle..,
and pipe forginge from Wspolnota Interesow, etc. Other items f-.m subcontractors
include& ball bearings, gaskets, and minor parts of sheet-metal, fiber, and cork,

As already mentioned, there were no auxiliary industries in the beginning.
The CWS, Ursus, Stetysz, and As firms all had to import & great quantity of in-
dividuel parts and subassemblies from abroad and pay import duties and transpor-
tation costs. They were dependent on the terms, homesty, and precision of their
foreign scurces. A few parts were manufactured in Poland in smell quantities,
hence, at high cost.
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In 1931, the signing of a licensing agreement betwveen P2Inz and Fiat, an
Italian automobile factory > opened & nev chepter in the history of the Polish ﬁ
automotive industry. Fiat was to provide the blueprints, instruments, gauges,
layout, and some machine tools. These obligations were fulfilled entirely.
It was pessible to start the immediamte assembly of automotiles from Itallan
parte and thus to acquaint the buyers with these makes and, later, to begin
the erection of & plant., At the same time, orders were placed with domestic
subcontractors for different parts and subassemblies. Many of these firms
lacked adeguate tools for profitable operation, hence, they had to be paid
in advance or gusranteed future orders or permanent contracts.

Many order~s could not be placed at all because they necessitated c pew
kind of production unknown in Poland eo that new piants had to be built from
scratch and given technical and finanecial support. This difficult projest
could be carried out without haste because, if a particuler domestic pro-
duct was not supplied on time, 1t could be replaced immediately by an Italian
product. The process of eliminating Italian parts was slow, but it was finally
completed by 1935, and the Fiat name plates on the radiators of eutomobiles
vere changed to read Polski Fiat (Polish Fiat). Thus, by means of the agree-
ment with Fiat, not only were the auxiliery automotive industries developed,
but a large number of skilled workers was trained.

Tnis undertaking, though successful in principle, had opne serious draw-
back: it paralyzed attempts to create an automotive vehicle of Polish design.
A design does not merely satisfy pationalistic pride.

An independent design
makes it possible to use native resources, norms, measurements, and screw-

threads, while & foreign license limits these possibilities. A firm which
takes edvantage of a license must use materials specified by foreign norms.

It must apply standards of measurement And screv-threads that are often quite
different from domestic ones. Such a firm must carry out changes dictated

by the licensing firm. It was thus a matter of course that when the produc-
tion of the Polski Fiat was mastered, and when the auxiliary industeies were
able to produce in quantity and to improve the quality, several Polish models
were worked out. These included Sokol 1000 and Sokol 600 motorcycles. a small
TK patrol tank (though still with a Fiat engire), and others.

In spring 1937, after the completion of the model of a large passenger car,
1t was decidzd to design and construct & 4.5-%on truck. The first engine
vas ready by December 1937, and the first modele of the chassis were completed
in apring 1938. At the end of 1938, it was resolved to begin the series pro-
ductlon of the 4.5-ton truck, to discontinue the production of Fiats by 1940,
and to enlarge the PZInz plant. This decision wes followed by hurried pre-

parations and purchases of new machine tools. Ia July 1939, the first series
of 100 trucks left the plant.

Bstimates based on data gained duriyg the production vl t
that with an annual production of 6,000 units, the unit cost, excluding profit,
would be 12,500 zlotys, which wvas equivalent then to the price of the chassig
of a 3-ton Chevrolet truck. It was found that a satiafactory profit would be
obtained et an annual production rate of 10,000 units. The successful trials
of PZInz and the good prospects of profit encouraged other private concerns
to undertake the production of automotive vehicles. Lilpop, a Warsaw cor-
poration, holding & license from the General Motors Company, began, in 1938,
to assemble Chevrolet care, simultanevusly building & plant in Lublin to switch
gradually to independent preduction. There also appeared assembly planis of
Renault cars at the locomotive works in Chrzanow and of several Germen models
in the Wspolnote Interesow in Slask. The Blelapny factory in Wursaw had als-
independently designed and coustructed a car with en engine having a 1.3-liter
atroke volume. The experimental model built in spriog 1939 was very successful.
Work preparatory to full-scale production was very advanced, and there was
every prospect that it would begin in a short time.

rial series shoved
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The war blotted out the entire pleture. PZInz was literally leveled. The
plants of auxiliary industries, many seriously damaged, wure converted to other
production. In the beginning of 1940, a group of former PZInz employees who
had escaped the holocaust, decided to reproduce at least the blueprints. The
vork progressed quickly, but it had to be modified several times because of
important though scant reports of nev materials, new methods of tooling, and -
other locally unknown solutioms to engineering problems which maneged to pene-
trate into Poland. There plans, continuously elaborated and modernized, vere
painstakingly concealed in several places. Nevertheless, all this caution
d1d not prevent their total loss during the Warsaw Uprising of 1944,

After a period of chaos after the end of the wer, a decision was vaken in
May 1946 to undertake the production of a 3.5-ton truck. Today, the blueprints
of the vhole chassis are finished. Further work is in process at the following
three places:

1. The experimental section &t Ursus, near Warsaw, is working on several
umodels and will probably finish the job vy the end of 1947. Tests will be
made, followed by minor adjustments, before final approval of the model.

2. The production section of the ZPMot (Z jednoczense Przemyslu Motcryzacy-
Juego, Assoclation of the Automotive Industry) in Warsaw, quite independently
of the experimental section, is now working out series production.

3. The automotive plant in Starachowice, on the basis of the blueprints
in its possession, 1s novw planning the factory layout and 1s purchasing and
aceumulating suitable machine tools. It maintains constant liaison with both
the experimental and the production sections., :

The major task of beginning automotive production in Poland still lies
ahead, snd Poland facer great difficulties in mastering tue technmology and in
roleing the auxiliary industries to the proper level.

Ti.e motor vehicle now being develoned, described in the February 1949 issue
of the Przeglad Samochodowy, is not a copy of any existing make., It was diffi-
cult to select an existing model that would satisfy Polish requirements., If
the most sultable of exisiing modeis had been selected » it vould still have to
be redeaigned according to Polish production and maintenmance carebilities and
according to Pollsh roaG cheracteristice.

The preparatioa of blueprints from an existing model, followed by altera-
ticne, would involve more time than the execution of original bluegrints.
== Professor Dr Wevner, Chief, Automotive Vehicle Production, Central Adminis-
tration of the Automotive Industry.

AUPOMOTIVE ENGINE DESIGNED BY B, WIECZOREK AND PRODUTED BY PZS-1 AT GLIWICE
-- Warsav, Prregled Samochodowy, Vol I, No b, Apr 47
By B. Wieczorek, Mech Engx
3. Wieczorek started work on the design of the CWEW automotive engine
in May 1945, as purt of the project for the design of a 3-ton truck. The

model was produced at the PZS-1 (Panstwowve Zaklady Samochodowe » No 1, State
Automotive Plant No 1)} in Gliwice.

ol

RESTRICTED

N ] .

N ' '
- -

‘ ‘ . “.-' f' ' j‘_‘. ‘:,'-‘ e ‘;‘y“' i \: : . LN AT - R ) i'.» -
Declassified in Part - Sanitized Copy Approved for Release 2011/10/25 : CIA-RDP80-00809A000700100265-5




CIA-RDP80-00809A0007007100265-5

Sy . “
- . . .

oot e
JN) M

Declassified in Part - Sanitized Copy Approved for Release 2011/10/25 :
M

The specifications of the model and those of ap alternative design are as

follows:
) Data : Scéw SC6W-bis
- Type Vertical, in-line Overhead value
Method of operation Four-stroke (0tto) Same
Stroke 95 mm 95 mm
Bore 85 mm 95 mm
Displacement 3,234 cc 3,618 cc
- Compression ratio 6.4 ;1 7.3:1
Maximum power 75 hp at 3,000 rpm 90 hp at 3,000 rpm
Fuel consumption 270 g per hp-hr 285 g per hp-hr ;
. Canshaft timing Intake opens 3°, 5° before top dead center
Intake closes 520, 50° after bettom dead center
Exhaust opens 429, 48° vefore botton dead center
Exhaust closes 2°, 5° after top dead center
Carburetor Forg Domectic
Power per 1,000 cubic ceniie 23.4 np 25.0 hp
meter
The SC6VW engine was operated for 320 hours under full load coniitions,
which is the equivalent of about 27,000 kiloueters of driving. Inspection

after this period showed that all parts of the engine were i 8004 condition,
The development of the SC6W engine it now in its final stege, .

The engine block hes no permanent;, points for mounting, only surfaces to : !
whick clamps of any kind can be fastened. This detail in design mekes it i |
possible for the engine to be used interchangeably in almost a1l types of '
trucks betveen 2,5 and 4 tons. (Additional measurements indicated the pussi-
bility of uging this engine in the following types of vehicles: Opel Blitz,
ZIS-5, Studebaker, Chevrolet, GMC, Bedford, and Dodge). The engine block kas : 4
decp fins and replaceable ("we*") cylinder liners. Thus » the block can easily
be caat from common machine-cast iron (Ge 12.91 -- cast iron with no special
specifications). |

The only requirement is a clean surface and the use of proper admixtures
to faciljitate machining.

The liners are made of a gperial ceutrifugally cast iron, with 0.8-percent
mengapese content and & maximum of 3.5 percent carbon, 2.5 percent silicon, 0.1
percent sulfur, and 0.8 percent phosphorus. The piston rings are made of cast
iron of similar composition. The rings are heet-treated under tension. Both
rings and liners showed a minimum of vear.
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The pistons are made of a light alloy consisting of 11 percent silicom, 5.7
percent copper, 0.48 percent zinc, and the remainder, aluminum, The alloy used
in the model, consisting of 6.4 percent copper, 5.2 percent nickel, and 0.9 per=-
cent zinec, gave unsatisfactory results, primarily because it was impossible to
heat-treat it properly.

The connecting rod, which is drop-forged is not heat-treated beyond the nor-
mal processing. The lower end is cast directly in a bearing alloy with a low
tin content, and the upper end 1s lined with a bronze sheet (Fod).

The crankshaft is mede cf carbon stezl and has four bearings. The second
bearing (counting from the flywheel) stabilizes the shaft axially. Bored open-
ings carry the lubricant from the mair bearings to the connecting-rod pins.

The fan-belt pulley, situated at the fronﬁ; 15 connected with a metal and rubber
damper. (At present, a method of damping vibrations at the polnt of origin at
the individusl connecting rods, is being designed. The results attained up to
now allovw for high expectations that dampers can be built as cheaply as at-
tached counterveights. If this attempt is succesasful the cost of crankshaft
production and control will be lowered considerably. The crankshaft drives

S the camshaft by a pair of bevel gears, the larger of which is made of bake-

: lite~impregnated clo*h. The camshaft of the model is equipped with set-in cams. -
B These make it possible to determine erperimentally the test cemshaft timing.
The dis~ tappets work against hollow valve stems. The valve rockers are placed
in groups of four on common pins. The liners ar2 made of bronze sheet. Pressure
lubrication is used, hendled by a reduction valve through the hollowed pins of
the valve rockers and disuributed at the points of contact with the stem and
vith the valve, The valves, made of chrome-silicon steel, operate in cast iron
guldes and are the only parts of the engir- made of alloy steel. To seve alloy
steel, the valve has been buttewelded of two parts (the head, made of chrome=
silicon steel, and the rod, made of carbon egteel). The base of the valve spring
is fastened by two steel cases, The crankcase and the distributor housing

are made of welded sheetsiron stampings. Temporarily, these housings will he
cast from aluminum because of the difficulties in obtaining suitable presses.

The cylinder head is made of cast iron, and the valves operate in guides
made of special cast iroi The combustion chamber is cylindrical and is
machined. 1ts shape allows a compression ratio of 6.5:1. An alternative com-
bustion chamber applied in the SCEW-bis engine permits an increase in the com-
pression ratio to 7.5 : l. It shape is shown in figure 9. It wus designed
to achieve a thorough mixing of the gases at the fipal moment of the com-
pregsion stroke. BSimultaneously. its shape, by creating a kind of additional
chamber under the valves, in addition to using the inertia of the geses re-
sultiang from retanded closing of the exhaust valve, gives a better evacua-
tion of the combustion chamber at the end of the exhaust stroke. This per-
mits better and more thorough combustion.

The circulation of the lubricant was worked out very carefully because of
the low quality of Jubricants. The pressure circulaticn system has a re-
placeable external filter through which the lubricant is fed from e gear pump
to all the bearings of the crankshaft and of the valve rockers. The lubrica-
tion pressure equals 4 atmospheres between 800 apd 3,000 revolutions per mimte.
The pressure is made constant by means of the reduction valve which is situsted
in the body of the gear pump. 'rhe circulation in the crankcase 1s augmecated
by & nozzle on the lower end of the crankshaft. This sprays the lubricant on
the friction surface of the cylinder and on the cam lobes. Openings ventilate
the crankcase chamber and the valve chamber,

The cast-iron flywheel has a fitted, toothed rim to connect with the starter.
A dry, single-plate clutch is located on the flywheel.
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The cooling water is circulated by a centrifugal pump which is con-

nected to the fan, The V-belt of the fan drives the air-brake compressor and
the generator which, by being movable, provides tension on the belt.

- The radiator consists of 29 replaceable elements.in the form of drawn,

L‘ . ribbed steel tubes vhich are held in the water chamber by water-tight rubber
R vashers. This design simplifies radiator repairs, reducing them to the ex-

L change of an inexpensive part with the help of an ordinary wrench.

The table on the following page glves comparative data on the design pro-
duced, °
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Comparative Table of 3 - 3.5 Liter Engines

Bore/Stroke  Compression
Make Displecement Ratin Rati e 5 oo
Bp. 5 o Ep RPM Hp/L ' Cylinders . Sg cM Type

'5.8  Pruck

Opel Blit: 31 3,626 90/95 6.00 s et é,ém 2008 6
- Bargward 3,548 . 825 63" 3,000 8.0 - 6
Frupp 22143 3,308 102/160 - 507 2,50 15.1 k-
Ford BB T 3,085 98.5/208 by b oz o L s
. .
8
6
6

5.2 "

B4 335 3,50 920 s 3,00 25
Rprg V8= 5L, 3,585 T1:5/95 g2 3,000 33,5'
PZ8-1 - 5C6W 3,234 85/95 C 53,000 23.4
P28-2 - 5c6imis 3,618 /o5 . 90" 3,200 25.0
~- '8} Wiéczorek, mechanicel englneer
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A TRUCK OF POLISH MAKE -- Warsaw, Przeglad Samochodowy, Vol 1 , No 2, Feb 47

During the first hale of 1946, preliminary work was begun on & type of truck
that would be best suited to Polish requirements. It was decided that this
should be & 3.5-ton truck with an 85-horsepover engine developing 2,800 revolu-
tions per minute, The designing and detail vork tasks of this vehicle vere
Biven to the Centraine Biurc Badani Konstrukej (Central Research and De-
signing Bureau in Lodz). Todsy all of the principal parts of this model truck
are being worked out at the Ursus experimental division. The engineering de-
partment is making the blueprints of the remaining assemblies.

The entire truck has veen designed as 8imply ae possible; the lowest pos -
8ible production costs and easy servicing have been kept in ming,

The frame was designed so that the right and left longitudinal members could
be pressed out of the same mold. All four springs are ordinary lesf springs
held on one side by 8 bolt and on the otijer » by & cast-1iron spring cushion, A
four-vheel hydraulic system is supplemented by an suxiliary vacuum brake, Hy-
draulic shock absorbers are placed only in the fromc end. The parking brake
operates only on the rear wheels. The tires are T.50 x 20 or 8.25 x 20 in size
(the wheels in the rear are the same as the front wheels). The aifferential
has a single spiral-bevel gear and a gear ratio of 8:49, which guarantees a
speed of 75 kilometers per hour at pgpinal engine revolution. The transmission
has four speeds; the third and fourth ara silent.

The driver's seat is at the side of the engine, allowing room for a lerge
loading surface despite a very small wheel bare. The engine was placed as far
to the rear as prossible to permit the use of undivided transmission shaft,
requiring no support,

The engine has six lov-compression cylinders and overhead valves. A longer
piston assémbly could raise the compression ratio to 1:10 if the engine 1s con-
verted to generator-gas propulsion. [sic

To increase racility in production and ease in repairs, so-called wet
cylinder liners are forced into a standard cylinder block, constituting cylin-
ders in themselves , directly washed by vater. The crankshaft hag four main bear-
ings. Lubricatiorn is under prassure, and the oil is thoroughly filterea by meens
of slotted filter,

The engine is - ater cooled, and a built-in thermostat insures a very rapid
temperature rise to the normal level soomn after starting.

The single-plate dry clutch autometically incy .ases pressure with an in-
oredse ir engine revolution and decreases the pressure on the cluteh pedal while
runoning idle.

The following are data on the chassis and the engine: :

Undercarriage

Wheel base 3,000 mm

Front-wheel track 1,600 mm

Rear-wheel track 1,600 mm

Tire dimensiors _ 7.50x P0¢ 8.25 x 20
Rim dimensions. 7.00 x 20

Height of upper frame, loaded “ 750 mm
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Urdercarriage
Vehicle height withowt bows

Vehicle length (bumper to end of
chassis)

Vehicle width
Bed dimensions
Loading surface
Minimum turning redius
Weight

Chessis

Body

Vehicle, empty, completely equipped
(011, fuel, vater, spare, tools)

Load capacity

Carrying capacity of chassis
{load, body. equipment)

Maximm vehicle weight, loaded
Front-axle load

Rear-axle load

Maximum load per horsepover
Rear-axle ratio

Ratio or first gear

Ratio of secord gear

" Ratin of third gear

Engine
Bore diameter
Stroke
Number of cylinders
Fiston displacement

Power at 2,000 revolutions per minute

Y

N [ - -
Yo

¢

5 - CIA-RDP80-00809A000700100265-5

-

2,100 mm

5,500 mm
2,100 mm
3.750 x 2,000 x 600 . E
7.5 83 m
6.5 m

2,600 kg

750

3,500 kg

3,500 kg

4,640 kg
7,240 kg
2,360 kg

4,880 kg

85 kg
B:49
1:6.4
1:3.8 ;
1:1.8

92 nm ! 'w
105 mm : i
6
4,180 cc

85 hp

Maximum torque at about 1,700 revolutions

per minoute

Firing order
Compression ratio
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THE SOKOL 125 AND SHL 125 MOTORCYCLES -~ Warsaw, Przeglad Samochodowy, Vol I,
Ko 5, May 47

In Octcber 1946, the Zjednoczenie Przemyslu Motoryzacyjnego Association of
the Automotive Industry decided to manufacture Sokol 125 and odl 125 model motor-
cycles.

The engineering department of the Association of the Automotive Industry
started work on the blueprints. The new products division, after coordimating
its subordinate factories, started preparatory work on model construction.

At present, six models are uudergoing tests with satisfactory results.
The tests are expected to be completed in the third quarter 1947. At approxi-
mately that time, 200 SHL 125 motorcycles of the first experimental series will
be ready.

The Asscclation of the Automotive Industry has also initiated a detailed
study of serial production, with a target for manwacturirg up to 1,000 motor-
cycles per month,

There will be mapy difficulties in starting the production of Polish motor-
cycles for the first time, Nevertheless, serial production of motorcycles and
organized servicing will be ready for the domestic market during 1948.

For general orientation, some technical descriptions and éravings are provided
below, applicable only to the above-mentioned models, After the completion of
tests, a subsequent article will include test results and additional technical
details,

Engine

The engines in the Sokol 125 and the SHL 125 motorcycles are identical.
The engine is & single cylinder, two-cycle, air cooled engine with & dis-
placement of 123 cubic centimeters, and is rated 4.7 norsepover at 4,800 REM. '
The cylinder bore is 52 millimeters and the piston stroke 58 millimeters, The
capaclty of the compression chamber 1s 25 cubic centimeters, resulting in a com-
pression ratio of 6 : 1. Fuel consumption averages 2.25 liters per 100 kilometers,

The cylinder is made of cast iron; the hesd, plstons, and crankcase are
made of aluminum alloy.

The foot-operated, three-gear transmission is located, together with the
engine, in the center of the body fraue,

Epgine Crogs Section

The foout starter and the foot gesrshift lever are placed on the left side
of the engine.

The drive is arranged as follows: engine - transmission - rear wheel - chain
drive. The engine has a wet covk clutch.

The carburetor to be used in this series is the Polish carburetor already in
production, the ZP Mot ¢-16, with air filter,

Ignition 1s effected through a generator cal"ed "magneto,” produced by Mar-
ciniak, a Polish firm.

Polish IES spark pluge are used in the engine. They have a thermal value
of 175 and a thread of Mk x 1,25,
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Chassis of the Sckol 125

. The chassis of the Sokol 125 features a welded tube frame. The front fork
= is made of pressed sheet steel, with a rubber shook absorber. The spoke wheels
mount Stomil 3,00-19 tires.

The fuel tank holds 8.5 liters of gasoline and oil mired in & proportion
of 20 : 1.

The saddle is mounted on two compression springs. The motoreycle is equipped
vith two independent brekes: a front-wheel hand brake and a reer wheel foot
brake.

Chassis of the SHL 125

The main difference between the chassis of the Sokol 125 and that of the
i SHL 125 is the frame. The SHL 125 is made of pressed sheet stec] Torming & widy
- "¥" frame.

The second difference between the two chassis is that the front fork of the
£4L 125 has a spring shock absorber. )

The driver's seat 1is suspended by two tension springs.

There are also differences in the fuel cank. The 841, 125 has larger fuel
tank capacity, about 10 liters. Other differences are in the dimensions of the
wheel base, over-all height, etc. The chassis of the SAL 125 is approximately
10 kilograms heavier than the chassis of the Sokol 125, which weighs about 75
kilograms,

The designers believe that the maximum speed cf each motorcycle in high gear
will be approximately 70 kilometers per hour. -- Engineer Pachu'ski, Chiet,
Motoreyele Production Section, Central Administration of the Autumotive In-
dustry.

THE USE AND‘MAINTEHANCE OF THE 3-STE-80 STARTER STORAGE BATTERY .- Warsav, Prze-
8lad Samochodowy, Vol 1, He L, Apr 47

Characteristics of the 3-STE-80 Battery

The stawdard voltage of the 3-STE-E0 battery is 6 volts, The capacity af-
ter 20 hours of charging equals 80 anpere-honrs .,

After 10 hours of charging, the intensity of the discharge current 1s 7
amperes (with 1.7 volts in each cell). The capacity after 10 hours of charg-
ing amounts to 70 ampere-hours,

The intensity of the discharge current after 5 minute: of charging 1s 220
amperes (with 1.5 volts in each cell). The capacity after 5 minutes of charging
is 18,3 ampere-hours.

The foregning capacities are applicable to new batteries after four rounds
of charging and discharging, with a density of the electrolyte of 1.285+0.005,
at an average temperature of 30 degrees centigrade during discharging.

Eattery Conservation

New, dry, uncharged batteries should be stored in a dry pluce, if possible,
heated during the vinter. The battery caps should be fastened tightly. The
rubber washers should rot e removed. The terminals should be covered with in-
dustrisl vaseline, The batteries should be placed or the shelf with C&ps upright.
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Preparation of Batteries for Use

, To prepare the batteries for use, the cells shomlA he filled with an elec-
I i trolyte (& solution of sulfuric acid) with a specific gravity of 1.120 at &
temperature of 15 degrees centigrade. The batteries must then be charged two

or three times,

1. First round of charging and discharging

The charging of the battery should start 4 hours after the electrolyte

has been poured in. The level of the electrolyte in the cells should
12-15 millimeters above the upper edge of the plates.

The batteries are charged vith current of variable intensity
amperes), Current of 5 amperes should be used for charging until 2.4

the completion of the charging process.
the charging current.
hours.

in the cells should mot exceed 45 degrees centigrade.

The end of the first charging process, with a current of 2.5
is marked by & considerable discharge of gases frorm all cells 5 in addl

period of 2 hours.

After the completion of the first charging, the batteries sho
discharzed u.ninterrt_xptedly for 10 thours.

2. Second round of charging and discharging

The second and all subsequent chargings sre carried out with ¢

' total capacity in ampere-bours is between 125 end 159.

at 15 degrees centigrade.

reach

(5 and 2.5
volts has

been reached on the terminals of the majority of the cells of the battery.
After this, the intensity of the current should be reduced to 2.5 amperes until

The change ip voltage takes place while the battery is comnected in
‘‘he approximate time for the charging process is between 50 and T5

While the battery is being charged, the temperature of the electrolyte

amperes,
tion, the

density of the electrolyte and the voltage in 8ll cells become constant ip &

uld be

wrrents

« Of variable intensities. The intemsity of tue initia) current for charging is
betveen 10 and 15 amperes, and of the second current s O amperes. The approximate

,' At the end of the second and all subsequent rounds of charging, the den-
' Blty of the electrolyte should be brought up to normal, 1i.e,, 1.285, 10.005,

After completion of the second round of charging and after raising
the electrolyte's density to normal (1.285, r0.005 ; 8t 15 degrees certigrade),

the battery should be discharged uninterruptedly for 10 hours.

. If during the second discharging, the battery loses no less than g0
e percent of its normal capacity over the 10 hour period, then, after recharging,

it can be nsed. Othervise, it is necessary to discharge the bvattery s
time and again check its capacity.

3. Use of the battery

discharged 50 percent or more, they must be recharged.
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During the winter, the following instructicns #pply:

8. Warm and heat the batteries. Warm up the engine by running it

idle and adjust the speed to enable the generator to discharge the battery,

b. A battery with a cracked case should be 'repaired.

The density of the electrolyte should correspond to climatic conditiong
and to ths season of the year., -

TIRES OF POLISH MANUFACTURE: THEIR PRODUCTION AND CONSERVATION w=a Warsaw, Prze.
glad Samochodowy, Vol I, No 6, Jun 47

Since there {s a total lack of foreign literatu,e dealing with the mapy.
facture of tires abread, all research and tire production at Stomil has besn
based on prewa- experienca and fragmerntary dete left by the Germang,

The prewar quality of Polish tire production has not et been achieved be-
cause theoretical material and technical manpower in the field of tire producs
tion were badly depleted during the war. Another reason for the inferior -
qQuality of postwar tires is the destruction of Polish industry by the Gexmans,
which has brought ebout shortages of chenicals, part: -dlarly of accelerators
such ar sulfur, zine oxide, chalk, gas carbon olack, and many others,

The difficulties are increased by the incremsed postwar demand for commodi-
ties,. For exsmple,’ the basic postwar raw material is synthetic rather than
natural rubber, This forces tly chemical industry to investigate new conbina-

quality, Another seriovs shortcoming 18 also the lav-grade of cotton cord used,
in the carcass of the tire; this 1s caused by the manufacturing and rav-naterial
supply difficulties of the textile industry,

The waxp of the tire consists of several layers of cotton or raron cord,
perzmeated with rubber, The layers of cord are separated by thin layers of rubber
previousiy applied to the cord in a calendering machire,

In the part of the tire vhich rests on the wheel rim, the bead, a stsel
vire ring of Proper circumference' is placed., This ring is rubber-coated and,
because it does not expand, it counteracts the expanaion of the d:ameter of
the beed under tha influence of ajy Presoure and keeps the tire frop folling off
the wheel rim. Betwveen the carcaoss and the :read is & layer of buffer rubber
called the breaker » which cuskions the impact of blows transmitted from the
tread ani prevents separation of the tread from the carcass. The tread 13 gude
of rubber highly resistant to rupture and friction ard is grooved to prevent
skidding. The sides of the tire or carcass are 8lso protected by a layer of
tread rubber.

Moderr tires owe their higk mileage under difficult ¢onditions perticu-
larly to the use of cord, instead of woven fabric » aod to improved rubber mixe
tures,

Formerly, square veaves were uged in the manufeciure of tires. The air
pressure caused friction at all intersections of the warp and woof. The hest
generated by pressure and friction acted on the rubber &nd cortributed to 1tg
destruction,

Later, cord was used in which the warp of heavy threads is intervwoven with
& woof of very fine threads having a very low tensile strepgth, This, cord has
high temsile strength only in the direction of the varp, so that several thick~
nesses or plies must be used crossgrained,

T
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e The ~ther important material used in the wanufacture of tires ig patural
rubber, an imported comodity, supplemented by synthetic rubter,

Crude rubber cannot be used directly in the manufacture of tires becauge
it disgolves in gasoline and other hydrocarbtons, it has variable elasticity with
variable temperature, and its has low tensile strength. )

Crude rubber is subjected to strong rolling between rolls with different
surface speeds. Under the expansion and compression produced by the rollers
and under the resulting heat, the rubber changes into a pliable mags to whi ch
various chemicals are edded, depending on the purpose of the tire. The mix-
ture 1s subJected to heet of about 130 degrees centigrade, whereupon the bipd.
ing of the rubber particles with the sulfur particles occurs , and a number of
intricate chemical and physicel processes take Place.

With this process, called vulcanization, rubber becomes insoluble in gas-
oline and other hydrocarbons and it has uniform elasticity at all temperatures,
The rupture strength of ordinary rubber is about 30 kilograms per square cenw-
timeter, whereas the rupture strength of vulcanized rubber in the maufacture of
the tresd which conteins zinc oxide and carbon black is about 340 kilograms
per sqguare centimeter.

Research has shown increased tenaile strength can be achieved by adding
to rubber not only sulfur eng other chemical products 5> but any matter with
the following propertier: very small dimensions » round surface, and maximum
edhesion to rubber. Gas carbon black has all these properties.

In the manufacture of the carcass »_consecutive strips of rubberized cord
are wound crossgrained on a drum. The length of the cord strips equals the
circumference of the tire, and the width of the 8trips corresponds to the cire |
cunferential cross section of the tire, with some material acded for the fold
around the bead vire. To eliminats air pockats, the layers are rolled with
special egquipment, The proper size bead is then introduced. 'The steel wire
ring 18 covered with rubber, and a band of rubberized cord is wound around it,
with rubber inset between the band and the bead. The first strips of cord are
folded over the steel wire ring, and then, the other layers.

After the cord nas been wond in reverse around the bead ring, the first

and second protecting strip of rubber-impregnated square-weave fabric is placed
on the tire.

After this has been completed, & prepared rubber breaker of the proper
thickness ie applied. Following that, the rubber tread 1s added, also of the .
proper gauge, in a width sufficient to cover the sides of the tire as far as |
the baad. To prevent airpockets between the layers of cord, breaker, and tread,
*ho rubber should be punctured with a sharp instrument and rolled well so that
the tread will adhere perfectly to the olher layers. After this, the tire 1s
removed from the drum and is finighed by folding the final layers of cord asround (
the bead and around the yrotective bands.

the tire ncw has the shape of & cylinder, The final shape of the tire is
achieved by expansion, & mechanical process. Into the finished tire a thicke
valled tube is placed. This is called a vulcanizing hose, inflated with cone
pressed air, This stretches the threads of the cord. With the tube remain-
ing inside, the tire 1s placed in a vuleanizing =20ld and 1is cloged tight on
all sides.

. The vulcanization of tirec takes place in presses or vulcenizing boilers.
Water under & prassure of ebout 20 atmospheres and at a temperature of avout
150 degrees centigrade 1a introduced into the vuleanizing hose by a special
‘opening. Double walled molds are heated by steam at the same temperature,
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The water pressure introduced into the Vulcanizing hose brings about
e the expansion of the tire to the dimensions of the form, and the treads of
- the various layers of cord are sl jected to tension and shift among the

layers of unvuleanized rubber until the tension is equalized,

The external dimensions of the unvulcanized tire are such that at the
- moment vhen the tire ig expanded by the vulcanizing hose and fills the form,
.. the stress on all layers of the cord is the same, which makes for the proper
e operation of all the cords in the later work of the tire.

The plastic mags of the tread, under the influence of the internal pressure
in the vulcanizing hose, fills the tread mold s including the inscription, the
figures, and other details of the treademark. The tire undergoes vulcaniza.
tion during heating, vhich takes 35 - 200 minutes, sometimes longer, accorde.
ing to the thickness of the walls of the tire,

After the vulcanization is complated, the form opened, and the tire
taken out, the vuleanizing hose is taken out and is used again in the pPro-
duction of the next tire. Such 8 hose cen be used several times. The tire
then undergoes technical inspection, after which it is distributed for sale.

The first and basic principle in the maintenance of a tire is caraful
observance of DPressure; in accordance with factory directions., One should
8lso gee that the tire carries the prescribed load. The sctual load consists
of the sum of the weights of the car and pass.ngers or load, One third of the
load 1s carried by the front axle and two thirds by the rear axle.

Minor externsal damages vhich cause the cotion fibers of the cord to aba
sorb moisture, greasea , oils, gesoline, etc,, resulting in decomposition of
the tires should be repalraa by vulcanization,

It is alsc important to uge a rim as prescribed, accerding to the measure. |
ments of the tire, It ig extremely important that the diameter of the rim cor-
respond to the diameter of the tire at the bvase of the rim or s at least, not
differ more than one tire size,

The condition of the wheel rim is also of importance to the endurance of
the tire: berds ; rust, and bumps destroy tire rims. Tireg damaged in the pim
cannot be repaired and constitute a serious hazard. The wheel rim must be
checked regularly and thoroughly cleaned » the rust removed with & wire brush,
and the rim afterwards lightly smeared with glycerin. If, for some reason, it
1s impossible to repaii this damage, new wheel rims must be put on. If rust
and bumps are removed only partially, after 2,000 ~ 3,000 kilometers, the tire
should be rotated at ieast 45 degrees on the wheel rim, so that the place of
contact with the rim will not be ruined.

It is important for the wheels to be properly aligned. Tires of different "
rizer should nnt be mounted on one axle. Nev tires should not be mounted on
the same axle, with badly worn tires. Tires of the same dimensions
but of different makes should not be used together, because their internal
diameters often differ.

On cars vith double vheels, a tire with a used tread should not be uged
together with a new tire, because this will result in overloading. For dou-
ble wheels, the Proper pressure in tha outer tires is /4 - 1/2 atmosphere
higher than that of the inrer tires,

The use of improper tools in mounting tires can ceuse demage to the tire

rie. Furthermore, the steel ring, the protective layers of rubber, and the
cloth wound arounl the steel wire ring may be torn. Moigture penetrates the
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The ire rims mugt be properly fitteq into the
o In an eccentric vheel rim, the rim of the tire must be fitted into the largest
s groove of ‘the wheel rim ang then, the opposite slde of the tire carefully
. 81id in over the edge of the rim, Otherwise, there 1a éxcessive strain, re-

‘sulting in possivle rupture of the Protective bands, The tube must pe ingerted
8lightly inflated, with powder spread on the inside of the tire and on the
tube. After the proper insertion of the tube, 1t 1g inflated to e pressurg of ;
about 1/2 atmosphere. For better handling, the majority of tires have indi. ?
cator lines running above the bead, along the circumference of the tire,

. after the tire is Properly mo

unted, is 1t inflated to the proper pressure,
~~ Engineer M, Muzalevski, Froduction Manager, Stomil,

grooves of the wheel rim,

-END-
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